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In our Brief Communication, which appeared in the 1 defense against oxidative stress. We therefore have to
consider the possibility that the increased resistance mayMay 2001 issue of Current Biology, we describe a novel
systemic stress response in Drosophila, defined by the have other causes such as a difference in genetic back-
ground, in particular the presence or absence of the CyOactivation of the Turandot A (TotA) gene [1]. This gene
is induced when flies are subjected to various stressful balancer chromosome. This cannot fully explain the origi-
nally observed increase in heat resistance [1], since con-conditions, such as infection, heat shock, oxidative agents,
dehydration, or internal wounding, and it is also upregu- trols without theCyO chromosomewere included in those
experiments, but the data presented here have alerted uslated during metamorphosis and in aging flies. It encodes
a 12 kDa extracellular protein which can be found circulat- to the possibility that differences in genetic background
may have caused the heat resistance in TotA-overexpress-ing in the blood of the stressed flies. We also found that
TotA is member of a small family of Drosophila genes ing flies. This uncertainty is further underscored by the
observation that the survival of Drosophila at high temper-(TotA-C, E-F, M, X and Z) that are all stress-inducible
[2]. The exact role of the Tot genes is not clear, though ature is quite variable and very sensitive to parameters
such as the humidity (data not shown).overexpression of TotA appears to give increased tolerance
to heat stress [1]. However, further experiments now raise
some questions about this effect. Thus, although TotAmay indeed contribute to stress resis-
tance, we feel that this has not yet been conclusively
To investigate the possible protective role of TotA against shown in our experiments. The final answer may have to
other types of stress, we fed TotA-overexpressing flies await the generation of loss-of-function mutants for the
with the oxidative agent paraquat and compared their TotA gene, and perhaps for the other Tot genes as well.
survival to that of control flies. As shown in Figure 1a, flies
that overexpress TotA (dashed lines) survive significantly References
longer under these conditions than the control siblings 1. Ekengren S, Tryselius Y, Dushay MS, Liu G, Steiner H, Hultmark D:
A humoral stress response in Drosophila. Curr Biol 2001,(solid lines), which lack the GAL4 driver and therefore
11:714-718.do not express TotA. This result is consistent with the 2. Ekengren S, Hultmark D: A family of Turandot-related genes in
notion that TotA has a protective function during stress. the humoral stress response of Drosophila. Biochem Biophys
Res Commun 2001, 284:998-1003.However, we were surprised to see a similar increase in
3. Brand AH, Manoukian AS, Perrimon N: Ectopic expression inthe paraquat resistance also in flies that overexpress the Drosophila. In: Drosophila melanogaster: Practical uses in cell and
molecular biology, vol. 44. Edited by Goldstein LSB, Fyrberg EA. SanCecA gene (Figure 1b). This gene encodes an antibacterial
Diego: Academic Press; 1994:635-654.peptide, which is not expected to be involved in the
Figure 1
Survival on paraquat of flies that overexpress
Turandot A (a) or Cecropin A (b). Adult male
flies, 2–3 days after eclosion, were kept on
20 mM paraquat as described [2], and the
number of surviving flies was scored. For
overexpression of TotA we crossed the
P{UAS-TotA} lines 13a, 13b, 41a, 48c and
60b [1] to the P{GAL4-Hsp70} 7-1/CyO
heat shock driver stock [3]. This heat shock
driver gives sufficient constitutive expression
to drive TotA expression in the absence of heat
shock (not shown). Survival of the TotA-
overexpressing P{UAS-TotA}/P{GAL4-
Hsp70} 7-1 offspring (dashed lines) was
compared to the control P{UAS-TotA}/CyO
siblings (solid lines). For overexpression of
CecA we used the P{UAS-CecA} lines 25b
and 27b (data not shown) in a similar way.
